I. Experimental and Calculation Section
Synthesis of 15.6 nm-sized PbS nanocubes (NCs). The 15.6-nm-sized PbS NCs was synthesized via a hot-injection method. The procedures were mainly same as previously reported in the literature with only slight modifications 1 . 0.56 g of PbCl 2 was placed into a 500 mL three-neck flask with 10 mL of oleylamine at room temperature. The resulted solution was then stirred with a magnetic stirring bar for 15 min at 220 °C. 54 mg of sulfur powder was ultrasonically dissolved in 5 mL of oleylamine at room temperature, and the resulting sulfur solution was injected into the Pb-oleylamine complex solution at 220 °C. The mixture was aged for 1h at 220 °C, resulting in a black colloidal solution. After cooling down, the black solution was centrifugated at 12,000 rpm for 15 min and the supernatant was removed. The black deposit was washed with ethanol several times and finally dried in a vacuum desiccator at 60 °C for 6 h.
Synthesis of 50 nm-sized PbS NCs.
The 50 nm-sized PbS NCs were synthesized via a solvothermal route in a Teflon-lined autoclave. A S-containing precursor (0.1 M) was prepared by dissolving sulfur powder (0.320 g, 10 mmol) in 100 mL of 1-octadecene (ODE) in a 250 mL Erlenmeyer flask at 100 o C for 2 h. 0.893g (0.4 mmol) of PbO powder was directly added to a 50 mL of Teflon-lined stainless steel autoclave containing a mixture of 10 mL of oleic acid (OA), 2 mL of oleyamine (OAm) and 14 mL of ODE at room temperature. 2 mL of ODE-dissolved sulfur was mixed with the Pb-containing precursor in the autoclave and then heated to 200 °C and kept at this temperature for 2 h. When the reaction was completed, the autoclave was quenched with cold water to room temperature. The further treatment of this product was same as that previously described for the smaller PbS NCs (15.6 nm).
Synthesis of PbS nanooctahedra. PbS nanooctahedra was synthesized as follows. 0.7586g (2 mmol) lead acetate trihydrate and 0.064 g (2 mmol) sulfur powder were dissolved in 20 mL OA by stirring at 100 ℃ for 15 min, respectively. They were mixed together and the mixture solution was directly added to a 50 mL of the Teflonlined stainless steel autoclave. The autoclave was placed in a furnace at 200 °C and kept at this temperature for 2 h. The subsequent treatment of the products was the same as the preparation of the 15.6-nm PbS NCs.
Synthesis of CdS nanoboxes. First, 0.2658 g of PbS NCs with the size of 15.6 nm was dispersed in 100 mL of OA, to obtain a suspension. Then, 3 mL of the suspension was mixed with 15 mL of 0.5 M OA-dissolved cadmium acetate. The mixture was loaded into a three-neck flask (100 mL and equipped with a magnetic stirring bar) and kept at 180 °C. After the reaction proceeded for a given period of time (2 min ~ 35 min), the mixture was momentarily cooled down to room temperature and centrifugated to separate the deposit. Finally, the product was washed with ethanol several times prior to further characterization. When 50-nm-sized PbS NCs were used as templates, the process was same except that the cadmium acetate concentration was 0.05 M instead of 0.5 M.
Synthesis of PbS@CdS core/shell nanocubes. PbS@CdS core/shell nanocubes were synthesized following the procedures previously reported for the preparation of PbTe@CdTe core/shell NPs 2 . In more detail, 11.7 mmol of Cd(Ac) 2 . 3H 2 O was dissolved in a mixed solvent (9 mL of OA and 6 mL of ODE) and heated at 100°C during 1h. The solution was injected to a 100-mL three-neck flask (equipped with a magnetic stirring bar) with 3 mL of ODE suspension of 15.6-nm-sized PbS NCs Stripping of oleophilic ligands on sample surfaces. 10 mg of the sample was first dispersed in 10 mL of chloroform, after which 2.5 mL of ethylenediamine (EDA) and 10 mL of ethanol were added to the solution subsequently under vigorous stirring.
The striping was conducted at 25 °C for 15 min. Then, the mixture was centrifugated and the supernatant was decanted. The deposit was washed with ethanol twice and finally dried in a vacuum desiccator at 60 °C for 6 h. spectrometer. The absorption spectra of the samples were examined using a Hitachi 3010 UV-vis absorption spectrometer. A solar simulator (Sciencetech, SS150) was used as the light source for photocatalysis experiments. Nitrogen sorption measurements were performed at 77K using an autosorb iQ instrument (Quantachrome, US). The total surface area was calculated by using the Brunauer−Emmett−Teller (BET) method and the pore size distribution was obtained by using the Density Functional Theory (DFT) method based on the desorption data. Table S1 . Interface formation energies for three different interface types. Table S2 ." The obtained results are summarized in Table S2 . 
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